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This study examined the association between exposure to unemployment and suicidal behaviours 
(suicidal ideation and attempted suicide) in a birth cohort of New Zealand young adults using fixed 
effects logistic and Poisson regression models.  Data were gathered on unemployment and suicidal 
behaviours at annual periods from ages 16-25 years.  At all ages increasing exposure to 
unemployment was associated with increased risks of suicidal ideation (p < .0001) and number of 
suicide attempts (p < .0001).  Following adjustment for fixed effects and time-dynamic covariates, 
associations between unemployment and suicidal ideation reduced to marginal significance (p < 
.10), while the association between unemployment and suicide attempt was not statistically 
significant (p > .10).  After adjustment, those experiencing six or more months of unemployment in 
a given year had odds of suicidal ideation that were 1.43 (95% CI: .96 to 2.16) times higher, and 
rates of suicide attempt that were 1.72 (95% CI: .89 to 3.32) times higher, than those who were not 
exposed to unemployment.  Although unemployment was associated with moderate increases in 
risks of suicidal behaviours, much of this association was explained by confounding factors.   
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There has been growing interest in the extent to which exposure to unemployment may increase 
risks of suicidal behaviour, including suicide (Blakely, Collings, & Atkinson, 2003; Foster et al., 
1999; Kposowa, 2001; Lewis & Sloggett, 1998; Qin, Agerbo, & Mortensen, 2003; Yang & Lester, 
1990; Yang, Stack, & Lester, 1992), suicide attempt (Beautrais, Joyce, & Mulder, 1998; 
Christoffersen, Poulsen, & Nielsen, 2003; Fu et al., 2002; Hawton, Fagg, & Simkin, 1988; Jones, 
Forster, & Hassanyeh, 1991; Ostamo, Lahelma, & Lonnqvist, 2001; Schmidtke et al., 1996), and 
suicidal ideation (Brown & Vinokur, 2003; Fanous, Prescott, & Kendler, 2004; Fu et al., 2002).  
Findings from this area have been mixed, with some studies finding associations between 
unemployment and suicidal behaviour (e.g. Blakely et al., 2003; Kposowa, 2001; Lewis & Sloggett, 
1998), and others concluding that these associations may be explained by confounding factors 
(Agerbo, 2005; Beautrais et al., 1998). 
An ongoing debate in this area has concerned the extent to which associations between 
unemployment and suicidal behaviour can be explained by non-observed confounding factors.  
Although a number of studies have controlled these associations for observed confounders, it may 
be argued that any associations between unemployment and suicidal behaviour may be explained by 
non-observed residual confounding (Beautrais et al., 1998; Blakely et al., 2003; Jones et al., 1991). 
While it is commonly believed that epidemiological studies can control only observed 
factors, this is not strictly true.  There are at least two approaches by which non-observed sources of 
confounding may be controlled using a correlational design.  The first approach is via the discordant 
twin design, in which twins who are discordant for suicidal behaviour would be compared on 
unemployment.  Because monozygotic twins share common genes and a common environment this 
comparison could account for these non-observed factors.  This approach has been used in a number 
of studies to examine the linkages between unemployment and suicidal behaviours.  In all cases 
these studies have found that associations between unemployment and suicidal behaviour persisted 
after control for common genes and environment (Fanous et al., 2004; Fu et al., 2002; Voss et al., 
2004). 
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The second approach for controlling non-observed confounding is through the use of the 
fixed effects regression model (Cameron & Trivedi, 1998; Greene, 1990).  Subject to the 
availability of longitudinal data, this model makes it possible to estimate the associations between 
unemployment and suicidal behaviours net of the effects of non-observed fixed sources of 
confounding.  Using repeated measures of both the exposure and outcome variables, the fixed 
effects model accounts for fixed sources of variance that are correlated with both the exposure and 
outcome (see Methods for an account of this model).  The fixed effects model has been applied to 
examine the linkages between unemployment and suicidal behaviour in a birth cohort of New 
Zealand young people to the age of 21.  That analysis found that, after controlling for non-observed 
fixed sources of confounding, unemployment was significantly (p < .01) associated with suicidal 
ideation, whereas unemployment was not significantly associated with suicide attempt (p > .40) 
(Fergusson, Horwood, & Woodward, 2001).  
In this paper we extend the previous analyses reported by Fergusson et al. (Fergusson et al., 
2001) to examine the linkages between exposure to unemployment and suicidal behaviour taking 
account of both observed fixed sources of confounding and time-dynamic covariates.  The aims of 
this analysis are to examine the extent to which exposure to unemployment increases risks of 





The data were gathered over the course of the Christchurch Health and Development Study 
(CHDS), a longitudinal study of a birth cohort of 1265 children born in the Christchurch (New 
Zealand) urban region in mid-1977. This cohort has been studied at birth, 4 months, 1 year and 
annual intervals to age 16 years, and again at ages 18, 21 and 25 years. The present analyses were 
based on the samples assessed at ages 18, 21 and 25 years for whom full information on 
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unemployment and suicidal behaviours was available. These samples ranged from 1001-1025 and 
represented between 79% to 81% of the cohort of 1265 participants. All data were collected only on 
the basis of signed consent from research participants.  The study had ethical approval from the 
Canterbury Ethics Committee. 
 
Unemployment ages 16-25 
Sample members were interviewed at ages 18, 21, and 25 about their employment history since the 
previous assessment.  Participants were asked whether they had ever been unemployed and seeking 
work during the interview period, and the timing and duration of any such episodes were recorded.  
From this it was possible to construct a measure reflecting the duration of unemployment 
experienced by each individual in each year from age 16-17 to 24-25 years.  
 The duration of unemployment in each year was classified into three groups:  never 
unemployed during the year; unemployed for <6 months; and unemployed for 6 months or longer.  
Overall, 59% of the sample reported being unemployed at some time during the interval from 16-25 
years, and 21.7% for at least six months in at least one year over the nine-year period. 
 
Suicidal behaviour ages 16-25 
At ages 18, 21, and 25, sample members were questioned about the frequency and timing of any 
suicidal thoughts occurring in the interval since the previous assessment.  Respondents who 
reported having suicidal thoughts were also asked whether they had made a suicide attempt during 
the interval, and about the timing, nature, and outcome of any such attempt(s).  Using this 
information measures of suicidal ideation and suicide attempt were constructed for each year from 
age 16-17 to age 24-25 years.  Overall, 32.6% of the sample reported having suicidal thoughts at 
some time over the nine-year period and 7.9% had made a suicide attempt. 
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Time-dynamic covariate factors 
A series of time-dynamic covariate factors was included in the analysis in order to control the 
associations between unemployment and suicidal behaviour.  These covariate factors were chosen 
on the basis that: (a) they were known to be correlated with unemployment status and (b) they were 
theoretically relevant to the experience of both unemployment and suicidal behaviour.  
Prior mental health.  As part of the assessment at ages 18, 21 and 25 participants were 
interviewed on a comprehensive schedule designed to assess aspects of mental health since the 
previous assessment. Questioning combined components from standardised assessment tools 
including the Composite International Diagnostic Interview (CIDI) (World Health Organization, 
1993) and the Self-Report Delinquency Inventory (Elliott & Huizinga, 1989) with custom written 
survey items to assess DSM-IV (American Psychiatric Association, 1994) criteria for a range of 
mental disorders including major depression, anxiety disorders (phobias, generalised anxiety 
disorder, panic disorder), and conduct and antisocial personality disorders. This information was 
combined with information derived from similar interviews conducted at ages 15 and 16 years to 
derive a series of dichotomous measures reflecting the individual’s accumulative history of mental 
disorder for each year of observation. These measures included: (a) prior history of major 
depression; (b) prior history of anxiety disorder; (c) prior history of conduct disorder/ASPD. 
Prior substance use. As part of the assessments from 16-25 years participants were 
questioned about their use of alcohol and cannabis since the previous assessment. This information 
was used to derive the following measures reflecting the individual’s prior history of substance use 
for each year of observation: (a) the frequency of alcohol use in the preceding year, assessed on a 6-
point scale from never to most days; (b) the frequency of cannabis use in the previous year, assessed 
on a 4-point scale from never to at least weekly. 
Stressful life events. At each interview, exposure to adverse life events was assessed using 
responses to a life events checklist that included items from the Feeling Bad Scale (Lewis, Seigel, & 
Lewis, 1984), supplemented by other custom-written survey items. For each year, a measure of 
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prior exposure to adverse life events was derived based upon a count of the number of adverse life 
events reported for the preceding year. 
Parenthood/partnerships. Participants were questioned about their history of pregnancy, 
parenthood and partnerships since the previous assessment. These data were used to derive the 
following dichotomous measures for each year: (a) whether the participant had a dependent child; 
and (b) whether the participant was living in a cohabiting relationship. In addition, those in 
partnerships were questioned about the extent to which their partner used tobacco, alcohol, or illicit 
drugs; had problems resulting from alcohol or illicit drugs; engaged in criminal offending; had 
problems with aggressive behaviour; or were in trouble with the law. This information was used to 
derive a scale score measure of the extent of deviant partner behaviour (Woodward, Fergusson, & 
Horwood, 2002) for each year (α = .69). 
Prior history of unemployment, suicidal behaviour. In addition to the above time dynamic 
factors, the fitted models also included measures reflecting (a) the individual’s prior history of 
unemployment in the preceding year; and (b) the accumulative history of suicidal ideation prior to 
the current year and number of previous suicide attempts.  
 
Statistical analyses 
Associations between duration of unemployment in each year and rates of suicidal behaviour were 
modelled by fitting random effects models (Gibbons et al., 1988) to the annual rate data for the 
period from 16-25 years. For suicidal ideation a logistic regression model was fitted, whereas for 
number of suicide attempts a Poisson regression model was used. These models had the general 
form: 
G(Yit) = B0i + B1 Xit + B2 Ait + Uit (EQ1) 
where Yit was the outcome (ideation or number of attempts) for participant i at age t (t = 16, 17 
…24); the function G(Yit) represented either the log odds of suicidal ideation or the log rate of 
suicide attempt respectively; Xit was the duration of unemployment for participant i at age t; Ait 
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was the participant’s age; and Uit was a random error term. In these models the coefficients B0i 
represent individual specific random intercepts that are uncorrelated with unemployment (Xit) or 
age.  The age term was included in the model to allow for changes in the rate of suicidal behaviour 
over time. In both cases a linear model was assumed since tests of linear and non-linear trend 
showed that there was: (a) a significant linear association between Xit and the outcome; and (b) no 
significant non-linear association. In addition, tests for duration of unemployment by age 
interactions were non-significant, suggesting that the associations between unemployment and 
suicidal behaviours did not vary with age.  
Covariate adjusted estimates of the associations between unemployment and suicidal 
behaviour were obtained by fitting conditional fixed effects logistic and Poisson regression models 
(Cameron & Trivedi, 1998; Greene, 1990) respectively to the observed annual rate data for ideation 
and attempt.  Fixed effects models are used to control for all non-observed sources of variation that 
are correlated with both the exposure variable and the outcome variable, prior to the onset of 
exposure.   In the first instance models were fitted of the form: 
G(Yit) = B0i + B1 Xit + B2 Ait + Uit (EQ2) 
This model form is similar form to the unadjusted model in EQ1 above. However, in this instance 
the coefficients B0i are individual specific intercept terms representing the effects of (non-
observed) fixed confounding factors specific to the ith individual that are correlated with 
unemployment (Xit) and may also influence suicidal behaviour. The models were then extended to 
incorporate the set of observed time dynamic confounding factors (Zjt) as follows: 
G(Yit) = B0i + B1 Xit + B2 Ait +  Bj Zijt + Uit (EQ3) 
The coefficient B1 thus represents the effects of unemployment (Xit) on the outcome (Yit) net of: a) 
non-observed fixed confounding factors; and b) observed time-dynamic confounding factors. 
All models were fitted using Stata 8 (StataCorp, 2003). To provide estimates of effect size 
the parameter estimates for unemployment derived in each step above were used to calculate rate 
ratio (RR) estimates and corresponding 95% CIs for the effect of varying levels of exposure to 
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unemployment on rates of suicidal behaviours. For suicidal ideation the RR estimate was the odds 
ratio (OR), whereas for number of suicide attempts the RR was the incidence rate ratio (IRR).  




Associations between duration of unemployment and rates of suicidal behaviour 
Table 1 shows the associations between exposure to unemployment and rates of suicidal ideation 
and suicide attempt over the period from 16 to 25. Unemployment is classified into three levels 
(none, <6mths, 6+mths).  For each level of unemployment the Table gives the percentage of the 
sample reporting suicidal ideation and the rate of suicide attempts (per 100) in each year. Inspection 
of the Table suggests that there was evidence of a general trend for increasing exposure to 
unemployment in a given year to be associated with increases in rates of both suicidal ideation and 
suicide attempts.  
 
INSERT TABLE 1 ABOUT HERE 
 
Random effects logistic (for suicidal ideation) and Poisson (for number of suicide attempts) 
regression models were fitted to the data in Table 1.  For both outcomes the fitted models suggested 
evidence of a significant (p<.0001) main effects for duration of unemployment (suicidal ideation B 
= .501, SE = .085; number of attempts B = .563, SE = .091). 
From the parameters of the fitted models estimates of the rate ratio (RR) of suicidal 
behaviour were derived for varying levels of unemployment relative to those who were never 
unemployed. These estimates are given in Table 2. For suicidal ideation the RR is given by the OR; 
for suicide attempt the RR estimate is the IRR. Examination of the Table shows that prior to 
adjustment for confounding those who experienced 6+ months of unemployment in any year had 
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estimated odds of suicidal ideation that were 2.72 (95%CI  1.95-3.80) times higher and rates of 
suicide attempt that were 3.08 (95%CI 1.88-5.05) times higher than for those who were never 
unemployed in the year.  
 
INSERT TABLE 2 ABOUT HERE 
 
Associations adjusted for confounding 
The observed associations between unemployment and suicidal behaviours were adjusted for 
confounding factors using a two-stage process. In the first stage conditional fixed effects logistic 
(for suicidal ideation) and Poisson (for number of suicide attempts) models were fitted to the data to 
adjust for confounding by non-observed fixed factors. In the second stage the fixed effects models 
were then extended to include a series of time dynamic factors reflecting changes in individual 
circumstances over time (see Methods). The results are summarised in Table 2, which shows the 
adjusted RR estimates and 95%CIs for levels of unemployment.  The Table shows: 
1. Adjustment for fixed factors via the fixed effects regression model explained a substantial 
component of the observed associations between unemployment and the outcome measures. 
After adjustment those who experienced 6 months or longer unemployment in any year had 
estimated odds of suicidal ideation that were 1.83 (95%CI 1.28-2.61) times higher and a rate of 
suicide attempt that was 2.08 (95%CI 1.21-3.58) times higher than for those who were not 
unemployed. In both cases the association remained statistically significant after adjustment 
(suicidal ideation B = .301, SE = .091, p < .001; suicide attempt B = .367, SE = .138, p = .008). 
2. The addition of observed time dynamic confounding factors to the fixed effects model further 
reduced the associations with unemployment to the point of statistical non-significance (suicidal 
ideation B = .181, SE = .104, p = .080; suicide attempt B = .271, SE = .168, p = .106). After 
adjustment those who experienced 6 months or longer unemployment in any year had estimated 
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odds of suicidal ideation that were 1.43 (95%CI 0.96-2.16) times higher and a rate of suicide 
attempt that was 1.72 (95%CI 0.89-3.32) times higher than for those who were not unemployed.  
 
Supplementary analyses 
It could be argued that the model specification provided above does not ensure that exposure to 
unemployment preceded the onset of suicidal ideation and suicide attempt within any given year of 
observation. To address these comments the data were re-analysed, after changing the random and 
fixed effects model specification by replacing the contemporaneous measure of unemployment with 
a lagged measure of unemployment in the preceding year, ensuring that the assessment of 
unemployment was temporally prior to the assessment of suicidal ideation and suicide attempt.  The 
results of these analyses were consistent with those reported above. 
1. Random effects models suggested a significant association between the lagged measure of 
unemployment and later suicidal ideation and suicide attempt (p’s < .0001). 
2. Adjustment for non-observed fixed effects reduced the magnitude of the associations between 
the lagged measure of unemployment and later suicidal ideation and suicide attempt, but these 
remained statistically significant (p’s < .05). 
3. Adjustment for non-observed fixed effects and time dynamic covariate factors reduced the 
associations with unemployment to the point of statistical non-significance (p’s > .05). 
 
Discussion 
There have been long standing debates over the extent to which exposure to unemployment is a risk 
factor for suicidal behaviours (Beautrais et al., 1998; Blakely et al., 2003; Brown & Vinokur, 2003; 
Christoffersen et al., 2003; Fanous et al., 2004; Foster et al., 1999; Fu et al., 2002; Hawton et al., 
1988; Jones et al., 1991; Kposowa, 2001; Lewis & Sloggett, 1998; Ostamo et al., 2001; Qin et al., 
2003; Schmidtke et al., 1996; Yang & Lester, 1990; Yang et al., 1992). These debates have centred 
around the extent to which associations between unemployment and suicidal behaviours can be 
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explained by confounding factors that are associated with both unemployment and suicidal 
behaviours. This study has used data gathered over the course of a 25-year longitudinal study to 
examine linkages between unemployment and suicidal behaviours, following extensive adjustments 
for confounding. 
In this analysis, fixed effects regression models were used to estimate the associations 
between exposure to unemployment and suicidal behaviour net of: (a) non-observed sources of 
confounding; and (b) observed time-dynamic covariates.  This analysis showed that prior to 
adjustment for confounding, exposure to unemployment was associated with significant increases in 
risks of suicidal ideation and suicide attempt.  Those exposed to six months or greater 
unemployment in a given year had rates of these outcomes that were 2.5 to 3 times higher than 
those not exposed to unemployment.  However, control for confounding factors using fixed effects 
models reduced these associations to marginal significance.  These adjustments suggested that those 
exposed to six or more months of unemployment in any given year had rates of suicidal behaviours 
in the region of 1.4 to 1.7 times higher than those not exposed to unemployment. 
These results lead to two general conclusions.   First, much of the association between 
unemployment and suicide appears to be explained by confounding and selection processes that are 
related to unemployment and suicidal behaviours.  Second, even following control for both 
observed and non-observed sources of confounding, there is some suggestion of a modest 
relationship between exposure to unemployment and suicide.   
These findings have relevance for the broader debate about the extent to which exposure to 
socio-economic adversity is a causative factor in the development of suicidal behaviours. This issue 
was examined in a recent review of the role of macro-social and macro-economic factors on 
population rates of suicide (Collings & Beautrais, 2005). That analysis found that, with the 
exception of unemployment, there was no evidence of linkages between macro-social and macro-
economic factors and suicide. Furthermore, effects of unemployment on suicide rates were, as in the 
present study, relatively modest.  
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These findings need to be leavened by recognition of the potential limitations of this study.  
First and foremost, the present study was based on a particular birth cohort studied in a specific 
social context. The extent to which study findings generalise to other cohorts and social contexts is 
open to question and requires verification.  Second, the variables included in the analyses are based 
on report data that have been provided by the participants.  As such these variables may be subject 
to errors of measurement that may compromise the estimation of model parameters.  Third, 
although we have attempted to control sources of confounding, it is possible that the analyses may 
have omitted some important time-dynamic confounding factors.  Fourth, although the fixed-effects 
models used in this investigation control extensively for non-observed confounding, they may not 
explain all confounding, particularly for fixed confounding factors whose effects on unemployment 
and suicidal behaviour vary with age.   
Nothwithstanding these limitations, the weight of the evidence from this study suggests that 
much of the apparent association between exposure to unemployment and suicidal behaviours in 
young people is explained by confounding and selection. However, there is also some evidence to 
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 Table 1:  Associations between rates of suicidal ideation and number of suicide attempts and 
duration of unemployment (ages 16-25). 
  
Duration of unemployment in year 




     
16-17 % suicidal ideation 10.2 20.0 66.7 
 Rate of suicide attempt (per 100) 2.6 15.7 100.0 
 (N) (940) (70) (15) 
     
17-18 % suicidal ideation 9.4 17.8 28.6 
 Rate of suicide attempt (per 100) 1.8 7.3 16.7 
 (N) (820) (163) (42) 
     
18-19 % suicidal ideation 6.6 10.7 20.4 
 Rate of suicide attempt (per 100) 2.0 2.5 10.2 
 (N) (803) (159) (49) 
     
19-20 % suicidal ideation 7.4 16.7 9.8 
 Rate of suicide attempt (per 100) 1.4 2.5 9.8 
 (N) (788) (162) (61) 
     
20-21 % suicidal ideation 7.3 13.0 12.5 
 Rate of suicide attempt (per 100) 1.9 1.9 7.1 
 (N) (794) (161) (56) 
     
21-22 % suicidal ideation 5.7 10.0 20.0 
 Rate of suicide attempt (per 100) 0.9 0.0 11.7 
 (N) (881) (60) (60) 
     
22-23 % suicidal ideation 6.3 9.2 18.5 
 Rate of suicide attempt (per 100) 0.5 1.0 4.6 
 (N) (839) (98) (65) 
     
23-24 % suicidal ideation 5.3 12.1 10.4 
 Rate of suicide attempt (per 100) 0.5 0.0 0.0 
 (N) (870) (83) (48) 
     
24-25 % suicidal ideation 5.0 11.1 9.8 
 Rate of suicide attempt (per 100) 1.2 1.2 2.0 
 (N) (869) (81) (51) 
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*  Significant (p < .05) time-dynamic covariate factors for suicidal ideation included: prior suicidal 
ideation, prior number of suicide attempts, prior life stress, partner deviance, cohabitation with 
partner, and prior cannabis use.   
†  Significant (p < .05) time-dynamic covariate factors for number of suicide attempts included: 
prior suicidal ideation, prior number of suicide attempts, prior life stress, and history of depression. 
 
